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Effect of Storage Temperatures on Triumph 
Seed Potatoes Used for the Early Crop 
1n the South and in Central Nebraska 
H. 0. WERNER 1 
D URING THE DECADE 1931-1940 it became increasingly apparent that 
some factor (or factors) besides disease was responsible for much 
of the variation in yields produced by lots of certified seed potatoes
planted in commercial fields and comparative trial plots in the South 
during midwinter. For a number of years much variation in size of 
plants within and between lots of Nebraska state certified seed pota-
toes was observed in the routine test-plot plantings made annually by 
the Nebraska Seed Potato Certification Service in cooperation with 
experiment stations in several southern states. This delayed and ir-
regular emergence was less noticeable when Nebraska-grown seed 
potatoes were planted in mid- or late February than when planted 
earlier. The variation within lots could not logically be explained 
as a genetic variation because during much of the time when this was 
being observed each .Nebraska certified seed lot was a clonal line trac-
ing back to a single tuber selected 10 1926. By tuber-unit planting and 
roguing the lines were kept relatively free of virus diseases and of 
plants of aberrant vine types. 
1 The following persons cooperated in the work herein reported: Robert Pahl, 
Supervisor, Box Butte Experiment Farm, Alliance, Nebraska; J. F. Wood and B. S. 
Pickett, Horticulturists, and W. H. Friend, Superintendent, Branch Experiment Sta-
tion , Weslaco, Texas; Henry Darling and Theodore Wright, Potato Specialists, and 
Otto Brown, Superintendent, Gu lf Coast Experiment Station, Fairhope, Alabama; 
J. M. J enkins, Horticulturist, and W. C. Barnes, Superintendent, Truck Experiment 
Station, Charleston, South Carolina; J. 0 . Dutt and Robert Pelkey, who at the time 
of the tests were Assistant Horticulture Extension Specialists, N ebraska Agricultural 
Extension Service; L. L. Zook, who at the time of the tests was Superintendent, North 
Platte Experiment Substation, North Platte, Nebraska; and Marx Koehnke, Manager, 
Nebraska Seed Potato Certification Service. 
Clyde Tandy, Brownsville, Texas, provided land and other fac ili ties for the 1942 
tests. 
A financial grant from the Nebraska Certified Potato Growers Cooperative made 
it possible to conduct the work on a more extensive scale than would otherwise h ave 
been possible. 
The Union Pacific and Burlington R _a ilroads cooperated in providing special at-
tention to the transportation of the Jots used in Nebraska. 
The Buffalo County (Nebraska) Farm Bureau cooperated in the 1941 test in Ne-
braska, as did F. E. Stenehjem in the 1942 tests. 
The Nebraska Experiment Station provided and stored the potatoes, arranged for 
their delivery to the trial point, and procured notes on plant size. The experiment 
stations in the South took care of planting, emergence notes and harvesting. 
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REVIEW OF LITERATURE 
After r eporting great differences in yield from various lots of 
northern-grown certified seed potatoes planted in southern Alabama, 
Ware (13) concluded "that diseases h ave been responsible for only 
a small part of the great differences found in the yields of the various 
lots." Several studies conducted in the intermediate crop states have 
shown that storage conditions brought about considerable difference 
in the rate of emergence, number of stems and tubers per seed piece 
planted, and yield when the potatoes were grown as a spring crop. 
No studies seem to h ave been reported dealing with the influence 
of different methods of storing seed potatoes upon the crop produced 
by early and midwinter p lantings in the South. 
Some of the earlier work to determine the effect of storage temper-
ature on productivity of seed potatoes was conducted from 1919 to 
1924 at Arlington and Norfolk, Virginia, by Stuart, Lombard and 
Peacock (12) . With the Irish Cobbler variety differences in yield 
from tubers stored at 32°, 36° and 40° F.2 were very small and incon-
sistent, but with Green Mountain potatoes grown as a fa ll crop at 
Arlington, lowest yields were produced by seed potatoes h eld at 32° 
and highest by those h eld at 40°. With the 1921 crop a gain of 14.5 
per cent in total yield and 26 per cent in yield of prime tubers oc-
,curred when seed potatoes w_ere stored at 70° 12 days before planting, 
following winter storage at 32° and 40° . Bushnell (2) reported 11 
per cent more production in Ohio during 4 years with seed tubers 
stored at cellar air temperatures of 36° to 38° than with those stored at 
32° to 33°. Allowing for higher temperatures within a bin h e recom-
m ended a cellar air temperature of 36°. 
Potatoes stored at 40° and 50° by Peacock and Wright (8, 18) 
sprouted earlier , produced better stands, matured the crop earlier 
and produced greater yields than did those held at 32°. These 
workers pointed out that in early potato regions warming seed pota-
toes permits la ter planting, thus avoiding losses incident to planting 
in cold wet soils. Pieper and Flint (9) reported much greater yields 
in Illinois with seed potatoes stored at 40° than with those held at 31 °. 
In comparing storage at 40° and 35°, and at 35° and 32°, Hartman 
(3) obtained greater yields with the higher temperatures. He attrib-
uted the increase to the earlier plant emergence, which provided 
green plants in the field for a greater number of days. H e estimated 
that with apical- end seed pieces each delay of I day in the emergence 
of plants r esulted in a loss of 86 grams per plant, and in a loss of 56 
grams with seed pieces from the basal ends. 
J ehle, et al. (4 , 5) reported increased early crop yields on the 
Eastern Sh.ore of Maryland by storing Maine-grown seed at 50
All temperatures reported in this bulle tin are in degrees Fahrenheit. 
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instead of at 40° . L ater Jehle and W alker (6) reported that Eastern 
Shore-grown late-crop Irish Cobbler potatoes activated by using high 
storage temperatures for the proper time produced as early and as 
large a crop as northern- or mountain-grown seed. They concluded 
that the extent of the effect of various storage temperatures on yield 
of Irish Cobbler potatoes on the Eastern Shore is influenced by the 
climate. Late emergence is desirable with dry weather in the earlier 
part of the season and good rains later. With the reverse combination 
early emergence is more desirable. Werner and Zook (16) obtained 
high er yields at North Platte, Nebraska, with seed potatoes h eld in 
refrigeration storage (40 °) than with cellar-stored potatoes. Smith
(10 , 11) in New York found that for Irish Cobbler, yields were great-
est with 40° storage but that for Rural New Yorker 50° was more 
desirable and that for both varieties 32° was least desirable. Both 
Smith and Hartman (3) pointed out that in practice it is more im-
portant that growth be advanced to a certain stage in the seed pota-
toes than that a given temperature be provided . They concluded 
that the bes t condition exists when sprouts are well underway in 
eyes on all parts of the tubers but not so far advanced as to be seri-
ously damaged by the planting operation. 
From his tests with early potatoes in Maryland, Appleman (1) 
concluded that it is better to keep potatoes warm and to desprout 
them as many as four times than to hold them dormant at 33 °. 
Hartman (3) at Ithaca, New York, found 50° storage most desirable 
for the earlies t planting but for later plantings he found it more 
desirable to store tubers at 50° and remove one crop of sprouts than 
to keep potatoes dormant at 32° . However , the material lost from 
tubers by removal of this one crop of sprouts was responsible for 
yields being lower than those from tubers stored at 40° on which 
sprouts were underway but were not sufficiently advanced to be dam-
aged in planting. vVestover (17) in West Virginia, reported a decrease 
in yield following the r emoval of two crops of sprouts but not follow-
ing the removal of one small crop. 
These studies suggested the desirability of inves tigating the method 
of storing western Nebraska seed potatoes as a means of improving 
the production of the early crop of Triumphs in the Gulf Coast 
States. 
PRODUCTION OF SEED POT A TOES FOR THE SOUTH 
Most of the seed potatoes from the competing Triumph-producing 
states to the north and eas t of Nebraska seem to complete their rest 
period earlier than do those from western Nebraska, probably be-
cause the crop in those r egions is planted and h ar vested several weeks 
earlier. Field observations led to the supposition that the rest period 
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of western Nebraska potatoes might not have been completed before 
they were planted in the South. This situation may have been made 
more acute with western Nebraska potatoes by the common practice 
during the last 10 or 12 years of planting certified seed fields 2 to 3 
weeks later than formerly. The favored planting time for Triumph 
is now between June 15 and 25. This planting time is likely to remain 
in favor since damage caused by diseases and insects is much less and 
the color and type of tubers are noticeably better than with earlier 
plantings. However, the tubers are generally immature and the vines 
rarely ripen naturally, either being green when the crop is harvested 
or killed by frost. 
During the years that Nebraska seed potato fields have been 
planted la ter, growers in some of the southern areas have been plant-
ing earlier than formerly. In the Lower Rio Grande Valley in 
southern T exas much of the planting is done before Christmas and 
is completed soon after the middle of J anuary, unless delayed by 
rainy weather. This early planting has come about for two principal 
reasons. Weather conditions are generally more favorable to good 
yields than when planting is delayed, and the possibility of high 
financial returns is enhanced because the price for the earliest pota-
toes is usually high. It may decline rapidly as the season advances. 
Uniformly early tuber production is important for the late as well 
as the ea rl y portion of the crop, because unfavorable conditions 
such as dry weather or late blight may seriously curta il tuber pro-
duction during the latter part of the growing season. H owever, a 
killing frost occurring relat ively late in the season may seriously retard 
and reduce the yield from early- emerging plantings.3 Because of the 
magnitude of the operations of most commercial potato growers, 
planting and harvesting extend through several weeks. Consequently, 
lots of seed pota toes that are not considered to be in the most desirable 
condition for the earliest plantings may be ready to grow by the time 
the later plantings are made. 
The same difficulty, i.e., slow and irregular emergence of Nebras-
ka-grown seed potatoes, was apparent in the other potato areas along 
the Gulf of Mexico and southern Atlantic coasts. In all of those 
areas, except in most of Florida, potatoes are planted during the 
latter part of J anuary to the middle of February. Because of the addi-
tional month of storage (as compared with southern Texas) the rest 
period is more nearly completed by planting time. However, that 
advantage is partially cancelled out in these later regions by the lower 
temperature. 
The U. S. Weather Bureau reports the date of the average last killing frost at 
Brownsville, Texas. to be February JO. 
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FIGURE 1.-Mean daily temperature during the pota to production season (from the 
time seed potatoes are received for p lanting until harvesting has been completed) 
in each of the four major potato-growing regions in wh ich seed-potato field tests 
were conducted. Curves are based on tables derived from daily temperature 
readings made by official Weather Bureau observers dur ing 45 or more years at 
each of the stat ions (7 ). 
When potatoes are being received and planted at Mobile, Ala-
bama, during January the average temperature is 8° to 10° lower 
than at Brownsville, Texas, in December (Figure 1). Although the 
average temperature rises more rapidly in southern Alabama than 
in southern Texas the average temperature while earliest potatoes 
are sprouting (February and first half of March) is sti ll 2° to 6° 
lower than the comparable season in southern T exas (January and 
first half of February) . The temperature at Mobile is reasonably 
typical of that in the commercial potato regions of Alabama, most 
of which are within 75 miles of Mobile (chiefly. in Baldwin County 
east of Mobile Bay). Although some portions are warmer and others 
cooler the deviation from the Mobile mean is not likely to exceed 2°. 
At New Orleans, where temperature is reasonably typical of that in 
the extensive potato regions of southern Louisiana, the mean tem-
peratures in the planting and sprouting period are intermediate be-
tween those of Mobile and Brownsville. At Charleston, South Carolina, 
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where potatoes are planted at about the same time as in southern Ala-
bama, the average temperature for the entire potato growing season is 
about 2° lower. 
The significance of these temperature data in relation to potato 
planting operations is interpreted as follows: The higher temperatures 
in southern Texas permit the potatoes to warm up more and bring 
about more rapid growth of sprouts than do the slightly lower temper-
atures of the Mobile and Charleston vicinities. Therefore, to get prompt 
early emergence in the latter places it may be necessary to have sprout 
growth well underway when potatoes arrive in the locality. Accord-
ing to observations over a period of years emergence from Nebraska 
seed potatoes improved as to speed and uniformity as planting was 
delayed-being quite unsatisfactory with January plantings but rela-
tively satisfactory with those made in mid-February or later. This 
was noticeably the case in seasons that were much cooler than the 
average, such as 1941 and to a lesser extent 1940. 
Breaking the rest period of Nebraska seed potatoes by chemical 
treatment (with ethylene chlorhydrin) has been attempted but dis-
continued because of the practical difficulties in getting thorough 
and uniform treatment of large quantities of ·potatoes with facilities 
available at shipping points and because of the danger of damage to 
potatoes and injury to personnel (14 ). According to the results of 
earlier studies it seemed that with Nebraska seed potatoes this problem 
might be solved by a different system of storage management. 
EXPERIMENT AL PROCEDURE 
All potatoes used in these tests were harvested in western Nebraska 
during the first few days of October. For a preliminary test Triumph 
potatoes were stored under several conditions at Alliance in l 939 
and were planted in Alabama in February, l 940. This led to a series 
of 21 storage treatments at Alliance in the fall of 1940. These involved 
the use of high temperature (60°- 65 °) for varying periods of time 
after or preceding the customary cool-cellar storage. The plots planted 
with these potatoes in January, 1941, in Texas were seriously flooded 
in mid-February but before that occurred some plant emergence notes 
had been obtained. These meager data and those from plantings 
made in February in Alabama an d South Carolina with potatoes
from the same treatments indicated that warm storage (60°-65 °) at 
any time hasten ed plant emergence but that it was more rapid when 
the warm storage was preceded rather than followed by cool-cellar 
storage. 
The tests of 1941-42 were designed to determine the desirability 
of continuous storage in the cellar and at 40 °, 50° and 60+ 0 , and 
the desirability of each of these temperatures for initial storage from 
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MEAN WEEKLY STORAGE TEMPERATURE 
ALLIANCE NEBRASKA 
1942 - I 943 
A- RES!OENCE CELLAR 
35L__L_-L--L---'L--'--'---'---'L-.L_J_-L.---I.-'----'--'--'--'---'-~---'-~'--~~~~~ 
12 19 26 2 9 16 23 30 7 14 21 28 4 II 18 2~ I 8 I 5 22 I 8 15 22 29 5 
OCT. - NOV. DEC . JAN. - FEBR . - MARCH • APRIL 
FrGURE 2.-Mean temperature during · the 1942- 1943 season in the various storage 
chambers at the Box Butte Experiment Farm, Alliance, Nebraska, during each 
week from harvest time until April 5. T he values plotted are those for the weeks 
ending on the designated dates. Th ese data are typical of those for the other 
storage seasons. 
early October to November IO followed by warm storage at 60+ In 
I 942-43 this series was altered to include the transfer from low to 
higher temperatures earlier and la ter than November 10 (See Figure 
2 for graphic presentation of m ean weekly temperature in each 
storage.) 
This series was repeated in 1943-44 with the addition of treat-
ments intended to supply more complete data concerning some aspects. 
The Triumph potatoes used in these tests were stored in tight 
wooden bushel baskets (tubs) equipped with liners, pads and lids. 
Each year they were shipped in December to southern Texas as the 
top layer in a car of certified seed potatoes moving under Carriers' 
Protective Service. No records of the temperatures during transit 
were obtained. It can be assumed that the conditions surrounding 
the various baskets while in tran_sit were so similar that they did not 
constitute an important factor since temperature conditions through-
out the top portion of a car are fairly simi lar. However, some baskets 
near the bunkers (ends of cars) might have been either warmer or 
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colder than the other baskets, depending upon whether the car was 
being heated or cooled. Some of the baskets may have slipped against 
the side wall which always was cold. It is possible that some of the 
aberrant results with one or two lots were due to an occasional basket 
slipping into some unusual position during transit. After being re-
ceived in the South the potatoes were stored in unheated sheds from 
1 to 3 weeks until circumstances (generally climatic) permitted 
planting. 
Plantings were made in Texas on irrigated land in the Lower Rio 
Grande Valley. They were located at the Experiment Substation at 
Weslaco in 1941, 1943 and 1944, and near Los Fresnos in 1942. In 
1940 and 1941 plantings were made at branch stations near Fairhope, 
Alabama (about 4 miles east of Mobile Bay), and near Charleston, 
South Carolina. In 1942 another planting was made in Alabama. 
The potatoes from each treatment were planted in replicated single-
row plots, the number and size of which are reported in Table I. 
TABLE 1.-Data concerning location of field tests, significant data in production cycle, 
and test-plot information of seed potatoes used in early field test. 
Nebraska dates Field test d ates Number of 
Crop Field 
Received I I Harvested plots and season trial Harvested I Shipped seed pieces location in from Planted per plot Nebraska Nebraska 
1940-41 Texas Oct. 8 Dec. 11 Dec. 20 Jan. 11 Flooded in February 
Alabama Oct. 8 Jan .29 Feb. 4 Feb. 11 May 21 4-100 
South Carolina Oct. 8 Jan.21 Feb. 8 Feb. l l June 2 4-100 
Nebraska Oct. 8 Apr. 14 Apr. 15 Apr. 17 July 30 4-100 
1941--42 Texas Oct. ,1 Dec. 29 Jan.7 Jan. 15-16 May 19 8-50 
Alabama Oct. 4 Jan.23 Feb. 2 Feb.6 May26 8--49 
Nebraska Oct. 4 Mar. 27 Mar. 28 Apr. 2 July 28 8-50 
1942--43 Texas Oct. IO Dec. 23 Dec. 31 Jan. 16 Apr. 9 6-69 
Nebraska Oct. IO Apr_._ 5__!pr. 5 Apr. 8 Oct. JO 8-50 
1943--44 Texas Oct. 9 Dec. 10 Dec. 24 Jan. 14 Apr. 14 4- 100 
Plant emergence notes were generally obtained at intervals of 2 or 3 
days until most of the plants had emerged. About 6 weeks after 
planting a measure of the uniformity of plant growth was obtained 
by estimating the size of the individual plants of all treatments in 
at least 75 per cent of the blocks. At harvest time the gross weight 
of tubers was recorded for each plot. 
The degree to which these seasons were typical of those occurring 
in the test regions may be judged by comparing the mean weekly 
temperatures with the long-time averages (Tables 2, 6, and 13). 
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TABLE 2.-Mean temperatures for weekly periods at Mercedes, Texas, during three 
potato-growing seasons and m ean weekly temperature at Brownsville, Texas, 
based on 4 5-year record. 
End of 7-day periods 
Dec. 10 
Dec. 17 
Dec. 24 
Dec. 31 
Jan. 7 
Jan. 14 
Jan . 21 
Jan. 28 
Feb. 4 
Feb. 11 
Feb. 18 
Feb . 25 
Mar. 4 
Mar. 11 
Mar. 18 
Mar. 25 
Apr. I 
Apr. 8 
Apr. 15 
Apr. 22 
Apr. 29 
l\{ea n temperature, ° F., during 7~day periods 
ending on variou s d ays 
Mercedes, T exas Brownsville, (3 years of ex periment) Texas 
(45 years, 
1941-42 1942-43 1943-44 1875-1921) 
59.7 60.3 67.9 61.8 
60.0 60.8 61.5 60.8 
67.5 70.0 55.5 6-0.Z 
59.9 59 .7 52.3 59.8 
46.2 69.0 60.2 59.5 
50.0 55.0 50.3 59.6 
63.4 55 .0 51.2 59.9 
62.8 60.(; 65.7 60.3 
62.5 71.8 67.5 61.0 
63.5 59.7 69.2 61.9 
63.2 66.7 60.9 63.0 
54.6 69.4 65.1 64.3 
62.9 61.7 73.4 65.7 
64.5 65.7 69.3 67.2 
75.2 74.6 73.5 68.7 
68.8 65.0 70.1 70.1 
65.8 71.9 71.3 71.3 
75.4 75.5 65.5 72.5 
71.0 76.6 74.5 73.6 
77.0 75.7 78.1 74.8 
81.7 77.2 78.5 75.9 
Experimental Treatments 
Throughout this bulletin each experimental lot is designated by 
a lot number and a code letter or le tters. The letters indicate the 
type of storage used at the Box Butte Experiment Farm near Alli-
ance, Nebraska. The first le tter indicates the condition during the 
initial storage p eriod, which began in early October, and the second 
letter indicates the condition during the next portion of the storage 
period. Three letters mean that two changes were made. The list below 
and the one on the following page explain the significance of the code 
letters and indicate the various combinations of storage conditions 
used. Dates of shifting from one condition to another are also given. 
The number and nature of treatments varied from year to year, as 
those found impractical were dropped and others were added to ex-
plore other lines of management. 
A-Residence basement Temp. 60 °-65 ° Manual control 
B-Storage cellar, humidity high Temp. 38 °-44° Manual control 
C-Storage cellar, humidity low Temp. 39°-44° Manual control 
D-Controlled storage Temp. 40 ° Thermostatic control 
H-Controlled storage Temp. 50° Thermostatic control 
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Lot and code Storage Treatment 
1 AA 
2 BA 
3aBA 
3 BA 
4 BA 
7 BB 
8aDA 
8 DA 
9aDA 
9 DA 
10 DA 
13 DD 
14aAB 
14bAB 
14c AB 
15c AC 
J6aAD 
16b AD 
16c AD 
21 cc 
22 CA 
23 CA 
24 CA 
27 BH 
28 BH 
29 BH 
32 HH 
33 HA 
34aHA 
34 HA 
35 HA
38 BHA 
39 BHA 
41 HDA 
42a HDA 
42 HDH 
46 HDH 
47 HDH 
70 DH 
71 HD 
72 HD 
(All temperatures in degrees Fahrenheit) 
60 °-65 ° continuously. 
Humid cellar to Nov. 10, then 60 °-65 °. 
Humid cellar to Nov. 24, then 60 °-65°. 
Humid cellar to Dec. 10, then 60 °-65 °. 
Humid cellar to Jan . 9, then 60°-65 °. 
Humid cellar continuously. 
40° to Oct. 27, then 60 °-65 °. 
40° to Nov. 10 then 60 °-65 °. 
40° to Nov. 24, then 60 °-65 °. 
40° to Dec. 10, 1942, or Dec. 8, 1943, then 60°-65° . 
40° to J an. 9, then 60 °-65 °. 
40° continuously. 
60 °- 65 ° to Nov. 10, then humid cellar. 
60 °-65 ° to Dec. 10, then humid ce llar. 
60 °- 65 ° to J an. 9, then humid cellar. 
60 °-65 ° to Jan. 9, then dry cellar. 
60°-65 ° to Nov. 10, then 40°. 
60 °-65 ° to Dec. 10, then 40°. 
60 °-65 ° to Jan. 9, then 40 °. 
Dry cellar continuously. 
Dry cellar to Nov. 10, then 60 °-65°. 
Dry cellar to Dec. 10, then 60°-65 °. 
Dry cellar to J an. 9, then 60°- 65°. 
Humid cellar to Nov. 10, then 50°. 
Humid cellar to D ec. J 0, then 50°. 
Humid cellar to .Jan. 9, then 50°. 
50° continuously. 
50° to Nov. JO, then 60 °-65°. 
50° to Nov. 24, then 60 °- 65°. 
50° to Dec. 10, then 60°-65 °. 
50° to J an. 9, then 60°-65°. 
Humid cellar to Oct. 27, 50° to Nov. 10, then 60°-65 °. 
Humid cellar to Oct. 27, 50° to Dec. JO, then 60°-65° . 
50° to Oct. 27, 40 ° to Nov. 10, then 60 °-65 ° . 
50° to Oct. 27, 40° to Nov. 24, then 60 °-65 ° . 
50° to Oct. 27, 40 ° to Dec. 10, 1942, or Dec. 8, 1943, then 
60 °-65 °. 
50° to Oct. 27, 40° to Nov. 10, then 50°. 
50° to Oct. 27, 40 ° to Dec. 10, then 50°. 
40 ° to Nov. 10, then 50° . 
10 then 40° . 
50° to Dec. 10, then 40° . 
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EXPERIMENT AL RES UL TS IN TEXAS TESTS 
During the 4 years that tes ts were conducted in Texas the potatoes 
were held there at the Experiment Station from 1 to 3 weeks before 
they were planted (in mid- J anu ar y) . Although weather conditions 
fluctuated a great deal each season they were typical of the weather 
of the region (Table 2) . In 1944 the crop was cut short by a severe epi-
demic of la te blight which killed the vines in a few days in late April. 
Storage a t Constant Temperatures 
Of the tubers stored continuously a t one temperature until 
shipped, those held at 60°-65 ° (AA) produced plants most quickly 
(Table 3, Figure 3) . Nex t in earliness of em ergence were plants from 
tubers stored at 40 ° (DD). Tubers stored in the cellar (BB or CC) 
or at 50° (HH ) produced plants most slowly. The plants from tubers 
stored at 60 °-65 ° emerged a week ·earlier in 1942 and about 3 days 
earlier in 1943 and 1944 th an those from ceilar-s tored tubers. 
The lots that produced plants first (warm storage) also had the 
larges t plants in late February (when p lant-s ize notes were procured), 
whereas those with latest emergence h ad the smallest plants (Tab1e 
3). An idea of the relative size and variabili ty of the plants is por-
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FIGURE 3.- R ate of p lan t emergence per 100 seed p ieces p la nted in sou thern Texas 
in 1943 from lots of potatoes th at had been held in var ious constant-tempera ture 
sto rages in the fa ll of 1942. 
TABL E 3.-Efject of storing Triumph seed potatoes at constant temperatures, from harvest time in Octo ber until shipping time in 
December, as determined by fie ld plantings in southern Texas. 
Trea tment N umber of p lan ls emergi ng per Mean 
Bushels Per Per I 00 seed pieces p lan ted Mean per acre Mean cent p lan t n u fT\ber cent 
I 
storage weight February J\1arch size stem"s 
I 
u. s. u. s. 
Lot Storage temp. loss 6 9 13 17 23 27 6 13 in per No. 1 No. I o F. in late seed Total A-No. cond it ions storage Days after p lan ti ng Feb. piece A- size 22 25 29 33 39 43 50 57 size 
Season bf 1941--42 
AA 60°-65° F. 66.0 3.5 17 43 57 68 82 86 90 93 4.6 96 92 96.7 
7 BB H umid cell ar 43 .4 2.3 1 7 53 78 88 94 97 2.2 126 122 97.5 
21 cc Dry ce lla r 44.3 3.9 4 36 66 79 88 95 1.6 141 136 96 .3 
13 DD 40° F. 39.9 3.2 10 19 60 76 85 93 95 2.8 141 137 97.1 
32 HH 50° F. 50. 3 2.6 J 6 45 69 79 90 95 1.9 136 129 94.6 
Di fference necessary for signifi ca nce: 17.9 
Season of 1942---'l 3 
February 
3 5 8 JO 12 15 19 26 
Days after p lanti ng 
18 20 23 25 27 30 34 4 1 
I AA 60°-65° F. 6 1.7 2 H 47 75 82 92 98 99 7.6 220 
7 BB Hum id cellar 42.7 11 48 63 81 96 98 6.6 226 
21 cc Dry cellar 42.4 15 4,1 54 72 95 98 7.2 23 1 
13 DD 40° F. 40.7 I 6 34 62 75 88 98 99 6.3 236 
32 HH 50° F. 50.4 10 38 48 66 85 94 5.8 208 
Di fference necessary for signi fica nce : 30.1 
Season of 1943--44 
Febru ary 
2 5 9 12 16 19 23 
Days after p lantin g 
19 22 26 29 33 30 40 
I AA 60 °-65 ° F. 61.5 2 24 82 90 90 92 92 6.2 1.76 161 
7 BB Humid cellar 38.4 4 57 77 85 93 95 4.8 1.32 129 
13 DD -W° F. 38.9 2 19 73 86 90 97 97 5.9 1.38 143 
32 HH 50° F. 49.7 11 63 82 88 93 93 5.9 1.36 160 
Difference necessary for sign ifica nce: 31.5 
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FIGURE 4.-Estimated sizes of 100 consecutive plants growing in southern Texas in 
early March, 1942, from Triumph seed potatoes stored conti nuou sly in Nebraska 
at one of the four temperatures specified. 
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trayed by the groups of histographs in Figure 4. The occurrence of 
some very small plants among those from warm storage is attributed 
to the delay resulting when long sprouts are broken from a seed 
piece or to the inhibiting effect that sprouting dominance in part 
of a tuber exerts over other parts of the tuber. Plants from tubers 
stored at 60 °-65 ° had the greatest number of stems per seed piece. 
(Data procured in Alabama and South Carolina show that as the 
number of stems p er seed piece increased the p ercentage of U.S. No. 1 
A-size tubers [l ½ -inch minimum] decreased because of the increased 
number of tubers.) 
Early emergence and large plants in late February did not guar-
antee a large crop of tubers. In 1942 and 1943 tubers stored at 40° 
were most productive. In 1943 and 1944 the crop was h arvested when 
the vines were beginning to mature. In 1944 warm-stored tubers 
(50 ° and 60 °-65 °) were the most productive of the constant-tem-
perature lots. 
Warm Storage Following Initial Cool Storage 
Continuous warm storage (60°-65 °) brought about early em-
ergence but also increased shrinkage, and sometimes caused excessive 
sprout growth by planting time Usually the plants that emerged very 
early (before mid- February) had the appearance of plants whose 
vegetative growth h as been res tricted by short and cool days ( 15 ). 
Consequently many of the plants in these lots did not become as large 
as many of those that em erged later and with their relatively small 
leaf area yielded less. In order to determine whether the ben efits and 
not the disadvantages of warm storage could be obtained with a 
r ela tively short warming period, baskets of tubers were h eld in the 
cooler storages until various dates in November and December when 
they were moved to the warm storage. 
Tubers stored from early October until November 10 at 40 ° and 
from then on in warm storage (DA) always produced the earliest 
plants (Table 4 and Figure 5) . They emerged 2 to 4 days earlier in 
1942 and 1943 and about 1 day earl ier in 1944 than those from tubers 
held continuously at 60°-65° (AA). Plants from tubers stored in the 
cellar until November 10 and then in warm storage (BA) emerged 
earlier than those held continuously in 60 °-65° storage. When initial 
storage was at 50° (HA) plants em erged as early as or very slightly 
earlier than when stored continuously at 60°-65 ° . 
In all years plant growth was grea ter when tubers were stored 
cool until November 10 and then warm, than when continuously 
warm. Those initiall y at 40° produced the larges t plants (see also 
Figures 4 and 6). Lots initially cool yielded more potatoes in 2 years 
and practically as many in the other year as did the warm-stored lot. 
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I AA 60° - 65°F. CONTINUOUSLY 
2 BA HUMIO CcLLAR TO NO V. IO,TH£N 60°-65°F. 
ea O A 40°F. STORA/;£ TO NOV.10,THcN 60·-65·1; 
:J:J HA 50°F.STORAGE TO NOV.10,THEN 60°-65°1; 
o~-~-~--~-~-~--~~---~------~----' 
FEBRUARY 3 5 8 10 12 15 19 26 
DAY S A FT E R PL ANTING 
18 2 0 2 3 2 5 27 3 0 34 41 
F IGURE Rate of p lant emergence per 100 seed p ieces plan ted in southern Texas 
in 1943 from lots of potatoes that 11acl been held in various relatively cool storages 
in Nebraska unti l November 10, 1942, when they were transferred to warm 
storage. 
In another series tubers were moved to warm storage on December 
IO in 1942 and December 8 in 1943, thus providing only 13 and 2 
days of warm storage in these years, respectively. This 13 days of 
warm storage in 1942 activated the tubers origina lly at 40 ° so that 
they produced plants 1 to 2 days earlier than those continuously warm. 
With the other storages (D an d H) th is short warming period accel-
erated emergence but never sufficiently to produce p lants as early as 
when they were continuously warm or when warming began Novem-
ber 10. Benefic ial results of this relatively short warming were also 
apparen t in plant size and yield. 
The number of stems per seed piece from tubers moved to 60°-65° 
on or before November IO was as great as or greater than from those 
stored continuously at 60°-65° . The tubers in warm storage for only 
2 days beginning on December 8, 1943, produced more stems per seed 
p iece than those kept continuously at 40° or in the cellar. Warming 
tu bers to 50° during the last month of storage (70 DH) accelerated 
emergen ce more than continuous storage at 40° (13 DD ) or at 50° 
(32 HH) and almost as much as when the fi nal temperatu re was 60°-
65 0 (8 DA) (Table 5) . 
TABLE 4.-Efject of storing Triumph potatoes at 60°-65° F. after initial storage for various periods of lime in cooler storages, as 
clelerminecl by field plantings in southern T exas . 
Treatment Per N umber of p lants emerg ing pe r Mean Bushels Per 
Mean cent JOO seed pi eces p lanted n umber per acre cent 
I 
Date storage we ight Februa ry March Mean stems 
I 
u . s. 
u. s. 
Lot moved to temp. loss 6 9 13 17 23 27 6 13 p lant per No. I No. I o F. in size seed Total A-No. 60°-65° F. storage Days after p lan ting piece A- size 
storage 22 25 29 33 39 43 50 57 size 
Season of l 9'11-42 
AA* Dec. 29 66.1 3.5 17 43 57 68 82 86 90 93 4.6 96 92 96.7 
2 BA Nov. JO 57 .6 4 .0 20 48 64 84 87 91 95 96 5.0 116 11 2 96.8 
7 BB* Dec. 29 43 .4 I 7 53 78 88 94 97 2.2 126 122 97.5 
22 CA Nov. 10 57.6 3.5 16 45 59 75 81 83 87 90 4.7 118 I 13 96. I 
21 CC* Dec. 29 44.3 3.9 4 36 66 79 88 95 1.6 141 136 96 .3 
8 DA Nov. IO 54.7 4.3 31 60 71 86 88 90 93 93 5.8 109 103 94.4 
13 DD* Dec. 29 39.9 3.2 10 19 60 76 85 93 96 2.8 141 137 97 .1 
33 H A Nov. 10 59.2 4.1 12 42 57 83 89 92 95 96 4.5 11 8 11 3 96. 1 
32 HH * Dec. 29 50.3 2.6 1 6 45 69 79 90 95 1.9 136 129 9+.6 
D ifference necessary for sign ificance: 17.9 
Season of· 194-2-43 
February 
3 5 8 IO 12 15 19 26 
Da ys afte r p lanting 
! 8 20 23 25 27 30 35 41 
I AA* Dec. 23 61.7 2 1'l 47 75 82 92 98 99 7.6 220 
2 BA Nov . 10 5,1.3 4 27 70 89 91 96 99 99 8.3 253 
3 BA Dec. 10 46.4 4 37 64 74 82 93 96 7.0 2+7 
7 BB* Dec. 23 42.7 11 48 63 81 96 98 6.6 226 
Sa DA Oct.27 56 .5 15 51 74 86 91 95 98 99 8.l 217 
8 DA Nov. I I 52.5 10 3+ 69 87 91 95 98 99 8.4 236 
9a DA Nov. 24 48.6 2 12 50 77 84 93 97 99 7.6 227 
9 DA Dec. 10 44.2 7 27 62 85 90 95 98 99 8.6 259 
13 D D* Dec. 23 40.7 1 6 34 62 75 88 98 99 7.2 236 
33 HA Nov. 10 56 .5 7 22 53 81 86 92 97 98 7.8 239 
34 HA Dec. 10 52 .3 1 14 50 63 78 97 99 6.8 231 
32 H H* Dec. 23 50.4 10 38 48 66 85 94 5.8 208 
Difference necessary for sign ificance: 30.1 
>-' 
00 
z 
i'l 
"' 
"' i;; 
" > 
:,;; 
'" V, i'l 
> 
"' n 
:r: 
to 
C: 
r-
r-
"" j 
z 
>-' 
0, 
"" 
TABLE 4 (Continued) . 
Treatment r cr 
N um ber o[ plants emerging per 
i\1can Bushels 
Mean cent J 00 seed p ieces p lanted nnmber per acre 
I 
storage weigl:t Febru ary Mean stems lJ. s. Date temp. Joss 2 5 9 12 16 19 23 plan t per Lot moved to CF. in size seed Total No. I No . 60°-65° F. stornge Da ys a h er p lanti ng piece A-
storage 19 22 26 29 33 36 40 size 
Season of 1943-44 
I AA Dec. 10 6 1.5 2 24 82 90 90 92 92 6.2 1.76 266 
2 BA Nov. 10 53.9 2 33 83 90 90 90 90 6.3 1.82 263 
3a BA Nov. 24 49.5 2 18 76 91 91 93 93 6.5 1.84 259 
3 BA Dec. 8 45 .6 1 16 76 89 94 97 97 5.6 1.64 267 
7 BB* Dec. 10 38.4 4 57 77 85 93 95 4.8 1.32 213 
8a DA Oct. 27 57 .4 15 50 9 1 96 96 96 96 8. 1 2.06 272 
8 DA Nov. JO 52.2 4 4 1 88 95. 96 96 96 7.4 1.74 255 
9a DA Nov. 2,1 ,17,5 5 4 1 92 96 96 9ti 96 6.9 1.68 229 
9 DA Dec. 8 43 .5 l 17 80 88 89 90 90 6.4 1.66 239 
13 DD * Dec. JO 38 .9 2 19 73 86 90 97 97 5.9 1.38 236 
D ifference n ecessary for signifi cance: 31.5 
• Dates given for continuou s storage treatments are shipping dates when storage was term inated. 
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FIGURE 6.-Estimated sizes of 100 consecutive plants growing in southern Texas in 
early March , 1942, from Triumph seed potatoes stored in Nebraska at one of 
three lower temperatures until November 10, when they were moved to 60°-65° 
storage. 
EFFECT OF STORAGE TEMPERATURES ON SEED POTATOES 2 1 
Short Initial Period of Warm Storage 
Although an initial temperature of 40° accelerates sprout growth 
of tubers, its use at that time is undesirable because it inhibits wound 
h ealing and permits the infection of damaged tubers by rot-producing 
organisms that can grow at such low temperature. Furthermore, in 
the Nebraska seed potato- producing communities facilities are not 
available for maintaining tempera tures as low as 40° before Novem-
ber. During two seasons tests were conducted to determine to what 
exten t time and rate of sprout growth are inhibited by early storage 
at 50° for 2 weeks for the purpose of h ealing wounds in tubers. 
In 1942-43 tu hers h eld at 50° during the first 2 weeks of storage 
followed by 40° for different periods of time prior to the final 60 °-65° 
storage produced plants more slowly than when the initial 2 weeks 
of warming was omitted (HDA vs. DA) (Table 5). However, with 
this ea rl y warm storage emergence was as earl y as or earlier than it 
was when potatoes were stored continuously at 60 °-65° (I AA) or at 
40° (13 DD). 
In 1943- 44 the use of an initial warm period exerted little or no 
retarding influence on plant emergence when followed by 40° and 
later 60°-65° storage (HDA vs. DA). The use of 2 weeks of warm 
storage prior to 2 weeks of 40 ° storage resulted in slower em ergence 
than occurred with 4 initial weeks of 40 ° storage when both lots were 
stored a t 50° after November IO (46 HDH vs. 70 DH). 
The slowes t emerging of all lots were those h eld at 50° until 
November 10 or December 8 and then at 40° until shipped (HD). 
With this treatment emergence was slower than with potatoes stored 
continuously at either 40° (DD) or 50° (HH). 
The use of 50° storage until November IO or 24 and then 60 °-65 ° 
storage (HA) brought about earlier emergen ce than continuous 
storage at either 50° (HH) or 60°-65° (AA). 
From these data it may be concluded that a temperature of 40° 
used early in the storage life accelerates sprout growth most and re-
tards it when used la te in combination with a higher preceding tem-
perature. A temperature of 50° early in the season may exert an in-
hibiting influence (when contrasted with 40° and 60 °-65 ° storage) 
but not to a sufficiently serious extent to preclude using it during an 
initial wound healing period of 2 weeks. 
TABLE 5.-E[Ject of a 2-week period of storage at 50° F. upon seed potatoes held at 40 ° F. for 2 or 6 weeks befor e final storage at 
60°-65 ° or 50 ° F., as determined by field plantings in southern T exas. 
Treatment Number of plants em erging per Mean 
Mean l 00 seed p ieces p lanted number Total 
storage Fe bruary Mean ste ms bushels 
Lot Dates of t ern pe ra t u re 3 5 8 I 0 12 15 19 26 plant per per 
No. transfers 
o F . 
Days after planting size seed acre 
18 20 23 25 ':2.i oO 35 41 piece 
Season of 1942-43 
8 DA Nov. 10 52.5 10 34 69 87 91 95 98 99 8.4 236 
4 1 HDA Oct. 27- Nov. 10 55.0 7 27 56 74 80 84 91 96 6.6 176 
9 DA Dec. JO 44.2 7 27 62 85 90 95 98 99 8.6 259 
42 HDA Oct. 27-Dec. 10 46.7 2 12 43 65 73 84 91 92 7.8 235 
46 HOH Oct. 27- Nov. 10 44.2 8 27 56 74 80 84 91 96 7.5 242 
'+7 HOH Oct. 27-Dec. 10 40.1 4 32 61 76 85 96 98 7.4 233 
I AA 60 ° F. 61.7 2 14 47 75 82 92 98 99 7.6 220 
32 HH 50 ° F. 50.4 10 38 48 66 85 94 5.8 208 
13 DD 40 ° F. 40.7 I 6 34 62 75 88 98 99 7.2 236 
Difference necessa ry for signifi ca n ce : 30 .l 
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Treatment 
Number of p lants emerging per 
Mean 
Mean 
100 seed pieces planted 
number Total 
I 
storage Febru ary Mean stems bushels 
Lot Dates of temperature 2 5 9 12 16 19 23 plant per per o F. size seed acre No. transfers Days after planting piece 
19 22 26 29 33 36 40 
Season ot 1943- 44 
8 DA Nov. IO 52.2 4 41 88 95 96 96 96 7.4 1.74 15·1 
70 DH Nov. IO 45.6 2 31 87 92 96 99 100 6.7 I.70 142 
4 1 HOA Oct. 27-Nov. 10 54.5 5 40 90 92 93 93 93 7.7 2.00 139 
46 HDH Oct. 27-Nov. 10 2 7 65 88 94 96 97 5.2 1.1 8 146 
33 HA Nov. 10 56.9 7 41 80 87 89 94 94 6.0 1.72 152 
9a DA Nov. 24 47.5 5 4 1 92 96 96 96 96 6.9 1.68 139 
42a HDA Oct. 27-Nov. 24 49.9 3 28 81 89 92 93 96 6.8 1.80 136 
47a HDH Oct. 27-Nov. 24 2 20 82 88 90 9 1 9 1 5.7 1.36 170 
34a HA Nov. 24 54.4 3 32 8 1 90 93 94 94 4 .9 2.06 138· 
9 DA Dec. 8 43.5 1 17 80 88 89 90 90 6.4 1.66 145 
42 HOA Oct. 27- Dec. 8 46.0 3 27 83 88 94 95 95 5.8 1.54 153 
47b HDH Oct. 27-Dec. 8 1 17 76 86 87 91 91 6.9 1.90 160 
34 HA Dec. 8 52 .6 1 13 65 77 81 88 89 5.0 1.60 157 
71 HD Nov. JO 43.7 7 57 81 91 94 94 4.6 1.42 136 
72 HD Dec. 8 48. l 1 11 45 64 79 88 88 4.7 1.34 145 
I AA* Dec. IO 61.5 2 24 82 90 90 92 92 6.2 1.76 161 
13 DD* Dec. 10 38.9 2 19 73 86 90 97 97 5.9 1.38 143 
32 HH" Dec. JO 49.7 11 63 82 88 93 93 5.9 1.36 160 
Difference necessa ry for significance: 31.5 
·* Dates g iven for continuous storage treatments are shipping dates when storage was terminated. 
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ALABAMA AND SOUTH CAROLINA TEST RESULTS 
During the two seasons that tests were conducted near Fairhope, 
Alabama, and near Charleston, South Carolina, the temperature was 
below the average for most weeks from the time the potatoes arrived 
until most of the plants had emerged (Tables 1 and 6). During this 
time the mean temperatures were generally much lower than during 
comparable periods of the Texas tests (Tables 1, 2, and 6). Because 
of this lower temperature the emergence of comparable lots of pota-
toes was 7 to 20 days later in Alabama and South Carolina than in 
Texas. During the tests of the 4 years 1941 to 1944 in Texas the 
potatoes stored continuously in the humid cellar had plants emerging 
from 50 per cent of the seed pieces in about 32, 33, 25 and 25 days, 
respectively, after planting. Potatoes out of the same storage 6 and 
4 weeks later and planted in Alabama in 1941 and 1942 had plants 
from 50 per cent of the seed pieces in 48 and 44 days and those 
planted in South Carolina in 1941 in 49 days. When sprouting was 
far advanced at the time of shipping the same percentage of plants 
appeared 7 to 10 days earlier in Texas than at the other southern 
points. 
TABLE 6.-Mean temperature and total prec,p,tation for weekly periods during 
potato-growing seasons during test years and long-time weekly temperature 
means near Alabama and South Carolina trial points. 
Date 
Feb. 5 
Feb. 12 
Feb. 19 
Feb.26 
Mar. 5 
Mar. 12 
Mar. 19 
Mar. 26 
Apr. 2 
Apr. 9 
Apr. 16 
Apr. 23 
Apr. 30 
May7 
May 14 
May21 
May28 
Mean temperature, ° F., 
during week ending 
on dates given 
At 
Experiment 
Station, 
Fairhope, 
Alabama 
~~ 
' 49.0 
46.2 
52.8 
49.4 
52.0 
48.2 
52.0 
57 .0 
53.7 
65.0 
69.0 
72.2 
68.6 
70.7 
70.6 
74.9 
78.4 
49.5 
53.l 
53.6 
46.8 
44.9 
57.4 
65.5 
59.1 
56.l 
64.9 
64.2 
71.7 
73.2 
74.5 
70.4 
74.3 
75.0 
l\,fobile, 
Alabama, 
46-year 
mean 
53.3 
54.3 
55 .4 
56.5 
57.8 
59.0 
60.2 
61.6 
63.0 , 
64.6 
66.3 
68.l 
70.0 
72.0 
74.0 
75.8 
77.4 
Weekly 
rainfall 
(in inches) 
at 
Experiment 
Station, 
Fairhope, 
Alabama 
Mean tempera ture, ° F., 
at Charleston, S. C., 
during week ending 
on dates given 
Weekly 
rainfall 
(in inches) 
at 
Charleston, 
s. c. 
1941 I 1942 i 1940 I 1941 / 4!I:~r I 1940 I 1941 
1.00 
.01 
.59 
.02 
.63 
1.61 
.03 
1.51 
2.41 
2.47 
.68 
.75 
1.65 
4 .79 
1.87 
1.97 
.85 
1.51 
3.56 
.14 
2.62 
.23 
.22 
3.7 1 
1.50 
41.4 
53.2 
50.2 
44.6 
56.9 
50.3 
56.9 
52 .8 
61.9 
65.7 
58.3 
fi3.l 
61.8 
63.0 
68 .2 
72.6 
74.8 
46.9 
44.1 
50.l 
44.l 
44.6 
52.6 
46.5 
56.2 
55.8 
61.0 
66.6 
72.6 
65.5 
68.5 
68.l 
76.1 
76.9 
51.l 
52.0 
52.9 
54.0 
55.2 
56.5 
57.9 
59.4 
61.0 
62.8 
64,6 
6".'i 
68.5 
70.5 
72.3 
74.1 
75.7 
T 
2.10 
1.54 
.06 
· .03 
.74 
.24 
.04 
1.60 
.87 
.40 
.35 
.15 
.12 
.40 
T 
.27 
1.23 
.66 
.19 
.36 
.48 
.5 1 
.13 
2.00 
.79 
.71 
.38 
.01 
.04 
.06 
.01 
.00 
.DD 
EFFECT OF STORACE TEMPERATURES ON SEED POTATOES 
Relation Between Number of Sprouts per Seed Piece and 
Percentage of Large Tubers 
25 
Total yields were recorded for each replicate of each treatment 
as in Texas, but in addition the tubers from the Alabama and South 
Carolina tests were graded as to size. Because of the variations in 
percentage of No. l A-size tubers (I minimum) in the 1941 
tests, an attempt was made in 1942 to determine the relationship of 
the number of stems per seed piece to the percentage of No. I A-size 
tubers. That year the stems from each of JOO seed pieces of each 
treatment were coun ted . 
Some storage treatments brought about an increase in the number 
of stems p er seed piece. Generally the number of stems was greatest 
with tubers that were the first to sprou t. When large sprouts were 
broken off (as in treatment AA) there was a tendency for more sprouts 
to develop from each eye or for some to grow out of other eyes, prob-
ably because of the elimination of the dominance that the first 
sprouts h ad been exerting. With lots that were r elatively dormant 
at planting time the number of stems per seed piece was always rela-
tively low Although the aggregate of all growth from a seed piece 
may h ave been increased as the number of stems per seed piece in-
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F1GURE 7.-Correlation between high percentages of No. 1 A-s ize tubers and mean 
n umbers of stems per plant for various lots growing at Fairhope, Alabama, in 
1942. 
TABLE 7.-Record of lots of potatoes that were held in the same storage from harvest time until shipped and that were planted in 
Alabama and South Carolina in 1941 and in Alabama in 1942
Trea tm ent Per Number of p lants em erging per ~1 ea n 
l\u shels 
Per 
Mean cent 
I 00 .seed pieces pla11lcd 
:Mean numbe r 
per acre 
cent 
I 
storage we ight M·arch Apri l plant ste rn s 
I 
u. s. u . s. 
Lot te mp. loss 12 15 18 22 26 30 6 size per No. l No. I Storage o F. in seed Total A-No. storage Days afte1: planting p iece A- size 29 32 35 39 43 47 54 size 
Fa irh ope, Alaba ma , 19'10-4-1 
I AA 60°-65° F. 62.9 0.8 3 10 58 92 98 99 7.5 245 202 80.9 
7 BB Humid cellar 42.5 3 67 82 94 6.3 222 187 82.2 
21 cc Dry ce llar 42.4 15 93 98 99 7.8 260 2 17 82 .7 
I3 DD 40° F. 40.0 I 47 94 97 98 7.6 241 203 82.8 
Difference necessa ry for significa nce: 26 .4 
Char.leston , South Ca rolina , 1940-4 1 
March April 
26 28 I 4 9 
Da ys after p lanting 
43 45 49 52 57 
l AA 60 °-65° F. 62.9 13 25 59 90 98 6.4 156 105 66.9 
7 BB Humid ce llar 42.5 II 17 70 9 1 98 6.0 138 95 68.2 
21 cc Dry cellar 42 .4 12 26 72 87 99 6.6 .. 176 135 76.5 
13 DD 40° F. 40.0 10 18 68 89 98 6.0 143 154 75.3 
Difference necessary for sign ifi cance: 60 .0 
Fairhope, Alabama , 194 1--42 
March Apri l 
12 15 18 23 28 31 6 
D ays aflcr p lanting 
34 37 40 45 50 53 59 
AA 60 °-65 ° F. 64 .8 6.2 0.5 2 1 43 79 89 92 95 7.3 2.77 205 163 79.7 
7 BB Humid ce ll ar 42.l 3.4 4 16 67 88 9 1 95 5.9 1.88 219 187 85.4 
2 1 cc Dry cellar 4 1.5 4.2 l 8 50 79 85 9 1 5.0 2.02 197 162 82 .5 
13 DD 40° F. 39 .7 5.0 11 28 68 86 89 92 6.5 2 .1 2 208 175 84 .2 
32 HH 50° F. 50. 1 2.9 8 29 74 90 95 96 6.5 1.96 235 201 85.5 
Difference necessary for s ig_nificance: 19.7 
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EFFECT OF STORAGE TEMPERATURES ON SEED POTATOES 27 
creased, the size of the individual plants (i.e. , individual stems plus 
leaves, etc.) generally decreased . As a result of this greater competition 
among the stems of one seed piece the tubers were smaller. This is 
clearly shown in Figure 7 where the p ercentages of No. 1 A-size 
tubers produced by lots subjected to the various treatments are plotted 
against the average numbers of stems per plant (based on 100 plants 
from each treatment) . It is generally recognized that when the num-
ber of stems per area is increased by such practices as plan ting larger 
or more seed pieces, the number of tubers increases and the total yield 
is greater. The tubers will be smaller, however , unless fertility and 
soil moisture are increased proportionately. 
Storage at Constant Temperatures 
With continuous storage at 60 °-65 ° (AA) practically all tubers 
had sprouts I to 10 inch es long by the encl of J anuary and the loss 
of weight since be ing placed in storage was relatively high. Although 
many of these large sprouts were broken off during planting time 
the tubers produced plants more quickly than those stored at any 
other constant temperature. The plants were among the largest in 
the tes t, the number of stems per seed piece was relatively high, yields 
were good, but percentage of No. l A-size tubers was relatively 
low (Table 7). 
Continuous storage (BB) resulted in very low weight loss and no 
tubers had sprouted at shipping time, but plant emergence was slowest 
and the number of stems per seed piece was lowes t among the lots 
h eld continuously in one storage. The percentage of No. I A-size 
tubers was generally among the highest. 
Continuous storage at 40° (DD) kept the tubers completely dor-
mant but because of inadequate wound healing storage rots were 
prevalent and shrinkage was greater than with cellar storage but less 
than with lots stored at 60 °-65 °. These tubers generally produced 
plan ts earli er than those stored at any other constant temperature 
except 60°-65°. The plants were larger than those of cellar-stored 
tubers and there were more stems per seed piece. 
In 1942, the only year tubers were stored continuously at 50° 
(HH), they produced plants almost as quickly as those stored at 40 ° . 
They had a r ela tively small number of stems per seed piece and had 
one of the highes t percentages of No. 1 A-size tubers. Yields were 
significantly greater than those from lots h eld continuously in any 
other storage. 
Although the seasonal mean of the cellar storage was 2.5 ° higher 
than that of the 40 ° storage, it did not bring about early emergence. 
This slower emergence of the cellar-stored lots may have been clue 
to dormancy induced by the low final temperature
TABLE 8.-E[Ject of initial storage in the humid cellar and later storage al 60 °-65 ° F. upon rate of plant emergence, yield, etc ., in 
Alabama and South Carolina, 1940-41. 
Treatment Number of p lants emerging per B ushels Per 
Mean JOO seed pieces p lanted Mean per acre cen t 
. I 
.storage March April plant 
I 
u. s. u. s . 
Lot Date tempera tu re 12 15 18 22 26 30 6 size No. I No. I 
No. of 
o F. 
Days after p lant ing mid- Total A- A-
shi ft 29 32 35 39 43 47 54 April size size 
Fairhope, Alabama 
(AA) Conti nu ous warm storage, 60°- 65° F . 
AA* J an. 29 62.9 0.8 3 JO 58 92 98 99 75 245 202 80.9 
(BA) Initia lly in humid ce lla r 
2 BA Nov. JO 58 .4 0.8 3 )l 48 7.~ 85 97 7.6 228 188 79.6 
3 BA Dec. 10 51.4 4 13 58 86 92 98 7.5 237 199 82.3 
4 BA Jan.9 44.4 22 86 93 99 6.9 245 23 1 8 1.7 
7 BB* Jan.29 42.5 3 67 82 94 6.3 222 187 82.2 
Difference necessary for sign ifi ca nce : 26.4 
Char leston, South Carolina 
March Apri l 
26 28 I 4 9 
Days after p lant ing 
43 45 49 52 57 
(AA) Continu ous wa rm storage, 60 °-65 ° F. 
AA* Jan.2 1 13 25 59 90 98 6.4 156 105 66.9 
(BA) Ini t iall y in humi d cell ar 
2 BA Nov. JO 20 33 74 83 96 5.5 167 120 72.0 
3 BA Dec. 10 32 56 91 96 99 7.2 152 93 61.7 
4 BA Jan. 9 6 12 67 90 99 6.2 197 153 77.7 
7 BB* .Jan.2 1 l l 17 70 91 98 6.0 138 95 68.2 
Difference necessary for sign ificance: 60.0 
• Dates g iven for continuous storage treatments are shipping dates when s torage was terminated. 
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EFFECT OF STORAGE TEMPERATURES ON SEED POTATOES 29 
In 1941 r ela_tively great differences in yield occurred but as the 
trends of the differences were almost opposite in Alabama and South 
Carolina it seems inadvisable to conclude that the storage treatments 
caused them . In 1942 the tubers stored at 50° appeared to be the 
most productive with those in humid-cellar storage also being su -
perior to tubers subjected to the remaining treatments . Although it 
is no t clear whether or not the treatments influenced total production, 
the results show conclusively that the crop from tubers in the 60 °-65° 
storage contained a lower p ercentage of No. 1 A-size tubers than did 
the crops from tubers in other storages. 
Low Initial Temperature-High Late Temperature 
Sprout growth was greatly accelerated by transferring tubers from 
the cellar (B or C), from 40° (D ), and from 50° (H) storage to the 
60°-65 ° storage (A) at the close of 4, 8 or 12 weeks. T h e earlier the 
transfer was made the greater was the loss of we ight in storage, the 
earlier sprout growth occurred, the larger were the p la nts in mid-
April, the greater the number o f stems per seed piece, and generally 
the lower the percentage of No. 1 A-size potatoes (Tables 8 and 9). 
Transfer to 60°-65 ° from 40° or from the cellar on November 10 
or December JO brou ght about earli er em ergence than continuous 
• 
storage at the high temperature. 
When in itial storage was at 50° a nd the tubers were transferred 
on November 10 (33 HA) p lants were produced earli er than wh en 
tubers were h eld continuously a t 60 °-65 ° (1 AA), while those trans-
ferred December 10 produced p lants almost as early (Tab! 9). 
When all of these in itial storages were continued to J anuary 9 
with only 14 days of warm storage, plants emerged as early as or 
earli er than when the initia l cool storage was prolonged to shipping 
time. 
T h e comparative position of the emergence rates of tubers stored 
initia lly at di fferent temperatures and warmed later was essentially 
the same as when tubers were stored continuously a t the initial tem-
pera ture. In 1941-42, with lots shifted to warm storage on November 
JO or December 10, emergence was most rapid with tubers h eld ini t-
ially at 40° (DA), n ex t with those from the cellar (BA or CA) and 
slowest with those stored initia lly a t 50° (H A). When shifted on 
J a nu ary 9, however, those h eld initially at 50° (35 HA) produced 
plan ts as early as those stored initially a t 40° (DA) and earl ier than 
the cellar-s tored lots (BA) . 
In 1940-41 yields from tubers moved to warm storage on January 
9 were greater than from those transferred earli er or held in the 
cellar continuously until shipping time (Table 8). This difference 
was most pronoun ced at Charles ton, South Carolina, for which place 
TABLE 9.-E[Ject of initial storage in various cool storages and later storage at 60°-65 ° F. upon rate of plan t emergence, yield, etc., at 
Fairhope Alabama, 1941-42 . 
T reatment Per 
Number of p lants emerging per 
Mean 
Bu she ls Per 
Mean cent 
JOO seed pi eces p lanted 
number per acre cent 
storage we ight March . April Mea n stems 
I 
u. s. u. s. 
Date temperature loss 12 15 18 23 28 31 6 plant per No. I Lot 
of o F . in size seed Total No. I A-No. 
shift storage Days after p lanting piece A- size 34 37 40 45 50 53 59 size 
(AA) Continu ous in warm storage, 60 °-65° F . 
AA* J an. 23 64.8 6.2 0.5 21 43 79 89 92 95 7.3 2.8 205 163 79.7 
(BA) Initially in h u mid cellar 
2 BA Nov. 10 58 .3 5.9 0 .5 30 54 80 9 1 94 96 7.8 2.47 206 166 80.8 
3 BA Dec. 10 5 1.5 5.1 1.3 30 49 80 90 96 96 7.5 2.52 200 159 79 .7 
4 BA .Jan .9 45. 1 3.2 8 24 64 SL 85 90 6.9 2. 10 208 175 84 .2 
7 BB* J an.23 42 .1 3.4 4 16 67 88 9 1 95 5.9 1.88 219 187 85.4 
(CA) Initi a lly in dry cell ar 
22 CA Nov. JO 58.3 6.8 J.O 31 54 82 9,1 96 97 7.4 2.84 203 163 80.2 
23 CA Dec. IO 51.5 6.7 25 50 88 94 96 98 7.6 2.63 199 159 79.9 
24 CA J an.9 44.9 5 .6 6 2 1 6 1 8'l ..89 93 6 .1 2. 19 2 16 181 84.0 
2 1 CC* J an.23 41.5 4.2 I 8 50 79 85 91 5.0 2.02 196 162 82.5 
(DA) Initia lly in 40° F. storage 
8 D A Nov. 10 56 .1 7.3 1.0 35 62 88 91- 95 97 8.2 3.10 197 152 77.5 
9 DA Dec. 10 48 .9 6.4 .8 32 5"() 80 93 95 96 7.6 2.96 204 164 80.3 
10 DA .Ja n.9 42.6 4 .3 16 36 72 80 82 95 6.7 2.00 198 162 81.9 
13 DD* Jan . 23 39.7 5.0 11 28 68 86 90 92 6.5 2. 12 208 175 84 .2 
(H A) Ini tia ll y in 50 ° F. storage 
33 H A Nov. IO 59.5 6.5 30 51 88 94 96 98 7.4 2.8 197 155 78.7 
34 HA Dec. 10 55.2 5. 1 18 35 87 94 95 98 7.3 2.5 225 182 80 .8 
35 HA .Jan .9 5 1.7 4.4 13 29 80 94 96 99 6.7 2.0 241 207 85.9 
32 HH * .J an .23 50.1 2.9 8 29 74 90 95 96 6.6 2.0 235 201 85 .5 
Di ffe rence necessary for signifi cance: 19.7 
• D ates g iven for continuous storage treatments are shi ppi ng dates w he n s tora ge was terminated. 
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EFFECT OF STORAGE TEMPERATURES ON SEED POTATOES 31 
the potatoes were removed from storage and shipped 8 days earlier 
than for Fairhope, Alabama. The yields from lots warmed after 
J anuary 9 were equal or superior to those from lots held continuously 
in the warm storage. 
With the 1941-42 tests warming after January 9 following storage 
a t 50° or in the dry cellar again seemed to bring about an increase 
in yield, as well as a high percentage of No. 1 A-size tubers. Shifting 
from 50° as early as December 10 also resulted in an increase in yield. 
-,:\!though sprout growth was slightly more advanced than desired it 
was not as far along as with the November 10 transfer. When other 
initial storage temperatures were used differences in yield were small. 
Although these results are far from conclusive they seem to indicate 
that a short warming period is desirable and that a long warming period 
(more than 3 weeks) is of little or no value in increasing yield. Like 
continuous warm storage, the long warming period may cause lower 
yields of No. 1 A-size tubers because of the greater number of sprouts 
per seed piece. 
Warming Temperature of 50° vs. 60°-65 ° 
Tubers stored in the cellar until November 10 or December 10 and 
then at 50° (BH) produced plants more quickly at Fairhope, Alabama, 
than those h eld continuously either in the cellar (BB) or at 50° (HH) 
but not as rapidly as those stored continuously at 60°-65 ° (AA) nor 
as rapidly as those transferred to 60 °-65° storage (BA) (Table 10). 
Shifting tubers to 50° on January 9 (29 BH) accelerated plant emer-
gence slightly. None of these tubers showed sprouts when shifted from 
the cellar on either date. This short period of chilling was favorable 
for sprout growth of the cellar-stored tubers that were warmed up 
to 50° on November 10 or December 10. Their plants emerged more 
rapidly than when storage was continuous at 50° (HH). 
In comparison with continuation of cellar storage, warming up 
at 50° on all dates resulted in larger plants and more stems per seed 
piece. These increases were generally not as great as with lots warmed 
in the 60 °-65 ° storage. Consequently the percentage of No. 1 A-size 
tubers was greater from seed potatoes warmed to 50° than from those 
warmed to 65 °. 
Yields were greater from tubers moved to 50° storage (BH) on 
either date than from those moved to 60°-65 ° (BA). The use of cellar 
storage for various periods of time prior to warming at 50° resulted 
in earlier emergence and larger plants than when 50° storage was 
continuous, but it did not bring about a yield increase in 1941-42. 
Lots of tubers moved to 60 °-65° on December 10 or January 9 
were h eld the previous 4 weeks at 50° to determine the value of 
increas ing the temperature gradually instead of abruptly (BHA vs. 
T ABL E Effect of warming seed potatoes al 50° and 60 °-65° F . aft er 4, 8 an d 12 weeks in cellar storage . T es ts at Fairhope, Ala -
bama 1941-42
T rea tm ent. Per 
N umber of plants emergi ng per Bu she ls 
I 00 seed pieces planted :Mean per acre Per 
Mea n cent num ber cent 
I 
storage weight 
-~'larch Apri l Mean stems 
I 
u. s. u. s. 
Lot Date temperature loss 12 15 18 23 28 3 1 6 p lant per No. I No . I 
of o F. i n size seed Tota l A-No. 
shi ft sto rage 
D ays a[ter p lanting piece A- size 34 37 40 45 50 53 59 size 
Initi al storage in cellar , fina l at 50° F. 
27 BH Nov. JO 48.9 3.5 12 31 75 9J 95 97 6.7 2.16 237 202 85 .2 
28 BH Dec. 10 46.4 3.6 13 32 70 89 92 9-l 6.6 1.89 22,1 190 84.9 
29 BH J an.9 43 .6 2.6 5 21 72 88 9 1 94 6.9 2.29 224 191 85.5 
Ini t ia l storage in cell ar , fina l at 60°-65 ° F . 
2 BA Nov. JO 68.3 5.9 0.5 30 . 54 80 91 94 96 7.8 2.47 206 166 80.8 
3 BA Dec. JO 51.5 5 .1 1.3 30 49 80 90 96 96 7.5 2.52 200 159 79.7 
4 BA J an.9 ,J5.l 3.2 8 2,1 64 81 85 90 6.9 2. 10 208 175 84.2 
Ini t ial sto rage in cellar, 30 days at 50 ° F., final storage at 60°-65 ° F. 
38 BHA'' Nov . 10 54.0 5.7 0.8 29 52 85 93 98 98 7.8 2.94 2 19 176 80.6 
39 BHA * Dec. 10 50.5 3.0 12 36 78 9l 95 97 6 .3 2.10 237 201 84.8 
Con i- inu ously in sa me storage 
7 BB Cellar 42 .1 3.4 4 16 67 88 91 95 5.9 1.88 219 187 85.4 
32 HH 50° l'. 50 .1 2.9 8 29 7L1 90 95 96 6.5 1.96 235 201 85 .5 
l AA 60 °-65 ° F. 64.8 6.2 0.5 27 43 79 89 92 95 7.3 2.77 205 163 79.7 
D ifference necessary for significance: 19.7 
• Moved to S0° (H) on October 27. to 60°-65° (A) on dates show n. 
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EFFECT OF STORAGE TEMPERATURES ON SEED POTATOES 33 
BA). Warming tubers gradually accelerated plant emergence slightly 
and increased yields (38 BHA and 39 BHA vs. 3 BA and 4 BA). 
This final 6 weeks of 60 °-65 ° storage after tubers had been at 50° 
to November 10 was apparently more detrimental than beneficial 
when compared with the single transfer from the cellar to 50° storage 
(38 BHA vs. 27 BH). It greatly accelerated sprout growth, increased 
weight loss in storage, greatly accelerated plant emergence, and in-
creased plant size and number of stems per seed piece. Although the 
total yield of tubers was good it was less than when 50° storage was 
continued. The yield of No. I A-size tubers was greatly reduced 
as a result of the increased number of stems per seed piece. Even so, 
this treatment (38 BHA) was preferable to direct transfer from the 
cellar to 60°-65 ° storage after November IO (2 BA) and to continuous 
60 °-65 ° storage (1 AA). 
InitialWarm Storage Followed by Cool Storage 
The question arose as to whether or not it is desirable to use high 
temperature early in the season to hasten the completion of the rest 
period and then to hold back sprout growth to any desired time by 
using a low temperature. From the view point of practical storage 
operation such practice has several advantages. High temperatures 
are easier to maintain in the fall than in the winter, whereas low 
temperatures are most eas ily provided in the winter. If the owner is 
uncertain as to when he wants to ship his potatoes, he could have them 
ready for the early market by warming them early. By shifting them 
to a low temperature he could hold them back for several weeks for 
a possibly better later market. If h e decides to sell, for table purposes, 
potatoes which had originally been h eld for seed, the tubers will be 
of superior quality because high ini tial temperatures (i.e., 50° to 60° ) 
are most suitable for maintaining best culinary quality and preserving 
vitamin C (ascorbic acid). High temperatures early in the storage 
season are favorable for the proper healing of wounds, which h elps 
to preven_t losses by rot-producing organisms. 
Because of the situation previously described in 1940-41, potatoes 
were held in the warm storage (60 °-65 °) for 4, 8 and 12 weeks after 
harvest time, and then were moved either to the cellar or to the 40° 
room. After November 10 the temperature of the cellar was slightly 
lower than that of the 40 ° storage. 
In 1940-41 sprouting of tubers h eld continuously in warm storage 
or in warm storage until January 9 was well underway at shipping 
time (AA, AB) but those shifted from warm storage on December 10 
were just beginning to sprout and those shifted on November 10 
seemed entirely dormant. 
TABLE 11.-E!Ject of cool storage either in the humid cellar or the 40° F. storage following warm storage at 60°-65° F. T es ts in 
Alabama and Sout h Carolina. 
Trea tment Per N umber of plants emerging Mean Bushels Per 
Mean cent per I 00 seed pieces p lanted n umber per acre cent 
I 
storage weight March April i\1ean stems 
I 
u. s. u . s. 
Lot Date temperature loss 15 18 22 26 30 6 plant per No. 1 No. I 
of or. in size seed Total A-No. 
shift storage 
D ays after p1anting pi ece A- size 32 35 39 43 47 54 size 
Fairhope, Alabama, 19,10-41 
7 BB Cella r 42 .5 3 67 82 94 6.3 222 187 82.2 
Ma AB Nov . JO 47.0 3 72 94 99 7.0 239 197 81.0 
14b AB Dec. JO 51- .0 5 60 93 97 5.5 229 189 80.0 
14c AB Jan.9 61.0 3 ]2 60 89 94 98 7.6 247 203 80 .7 
I AA \1/ann 62.9 3 10 58 92 98 99 7.5 245 202 80.9 
13 DD Cold 40.0 1 47 94 97 98 7.6 24 1 203 82.8 
16a AD Nov. JO 47.2 3 77 97 99 5.9 283 * * 
16b AD Dec. JO 54.5 3 62 76 91 5.9 202 170 81.2 
16c AD J an.9 61.1 I 6 51 86 94 98 7.3 238 200 81.9 
Difference necessa ry for signifi ca nce: 26 .4 
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Treatment Per 
Mean cent 
I 
storage weight 
Date temperature loss Lot 
of o F . in No . 
sh ift storage 
7 Bl3 Cella r 42.5 
14a AB Nov. 10 47 .0 
14b Al3 Dec. JO 54.0 
14c AB J an.9 61.0 
I AA Warm 62.9 
13 DD Cold 40.0 
16a AD Nov. JO 47.2 
16b AD Dec. 10 54.5 
16c AD J an.9 61.J 
7 BB Cellar 42.1 3.4 
14c AB Jan . 9 6 1.8 5.9 
I AA Warm 64.8 6.2 
2 1 cc Dry cellar 41.5 4.2 
15c AC Jan.9 61.4 7.5 
13 DD Cold 39.7 5.0 
16c AD J an. 9 62.0 7.0 
• Data o mitted because obviously erroneous. 
TABLE 11 (Continued). 
Number o f plants emerging Bushels 
per 100 seed pieces planted Mean per acre 
number 
Marc h Apri l Mean stems 
I 
26 28 J 4 9 plant per 
size seed Total Days after planting piece 43 45 49 52 57 
Charleston, South Carolina, 1940-4 1 
JI 17 70 91 98 6.0 138 
7 JI 72 89 99 5.5 154 
9 16 66 86 96 5.6 150 
14 22 70 91 98 6.1 203 
13 25 59 90 98 6.4 156 
IO 18 68 89 98 6.0 143 
13 22 66 88 92 5.1 163 
4 8 45 69 98 4.9 165 
18 35 76 90 94 5.7 139 
Difference necessary for sig·nificance: 60.0 
Fairhope, Alabama, 1941-42 
March April 
12 15 18 23 28 6 
34 
Days a fter p lanting 
37 40 45 50 59 
4 16 67 87 95 5.9 1.88 219 
1 28 47 79 91 95 7.3 2.65 196 
21 43 79 89 95 7.3 2.77 205 
1 8 50 79 91 5.0 2.02 197 
1 31 54 82 94 97 7.4 2.84 203 
11 28 68 86 92 6.5 2.12 208 
1 28 49 78 89 96 7.2 2.84 198 
Difference necessary for significance: 19.7 
u. s. 
No. I 
A-
size 
95 
I JO 
107 
154 
105 
108 
131 
121 
92 
187 
153 
163 
162 
163 
175 
152 
Per 
cent 
u. s. 
No. I 
A-
size 
68.2 
71.3 
71.2 
75.6 
66.9 
75.3 
79.8 
73.1 
66.6 
85.4 
78.0 
79.7 
82.5 
80.2 
84.2 
77.0 
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Warm storage until January 9 and cool storage thereafter did not 
materially alter the rate of emergence or plant size, as compared 
with continuous warm storage (14c AB and 16c AD vs. 1 AA) (Table 
11 ). In the Alabama test it did not alter the yield significantly and 
in the one South Carolina tes t yield data were too erratic to consider. 
With warm storage in 1940 until Decem ber 10 and then cellar 
storage, emergence was delayed as much as though the tubers had 
been stored continuously in the cellar (14b AB vs. 7 BB) . With tubers 
moved to the 40 ° storage on December 10 emergence was la ter and 
plants were smaller than with tubers stored continuously a t 40 ° 
(16b AD vs. 13 DD). 
With warm storage only during the first 4 weeks followed by cool 
storage, emergence was as slow as or slower than when cooling began 
on December 10 or was used continuously (14a AB vs. 16a AD and 
13 DD). 
Al though there was considerable differ ence in average yields and 
p ercentages of No. I A-size tubers produced by various lots it is 
inadvisable to attribute these differences to the storage treatments 
because of the lack of consistency in results from comparable treat-
ments. Some of this inconsistency undou btedly was caused by p lot 
variation which was not overcome by r eplication. This was especially 
true in the South Carolina test where very great differences were nec-
essary for significance. 
In view of the retarding effects of warm ing for only 4 and 8 weeks 
these treatments were omitted in 1941-42 and o nly the treatment 
involving cool storage after 12 weeks of warm storage (14c AB, 16c 
AD) was used . As in 1940-41 the tubers receiving this shor t p eriod 
of cool storage not only produced plan ts more q uickly than those 
continuously cool but also more qu ick ly than those continuously 
warm. The number of stems was greater and the percentage of No. 
I A-size tubers was sm aller than with continuous cool storage but 
much the same as with continuous warm storage. This treatment may 
h ave been responsible for the slightly lower yields. 
In these tests it appears tha t warm storage early with low temper-
ature later did not retard plant emergence but sometimes actually 
accelerated it. Warming for 8 weeks (to December 10) generally re-
tarded emergence when compared with continuous cool storage, and 
warming for 4 weeks (to N ovember 10) exerted a retarding effect, if 
any. It therefore seems that if warm storage is u sed in the early part 
of the season it may be advisable to use it for only a few weeks or to 
continue it until the rest period has been completed. 
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Humid vs. Dry-Cellar Storage 
By careful management one room of the potato cellar was kept 
as humid as possible and the other part as dry as possible with very 
little varia tion in the m ean temp era ture. As the 1941-42 season 
advanc;ed into midwinter there was little ch ange in the humidity 
of the dry-cellar atmosphere but that in the humid cellar increased 
steadil y (Table 12). 
TABLE 12.-Mean relative humidity, total water loss from spherical whi te atmometers 
and mean temperatures of air surrounding baskets of tubers in itially or continu-
ously in dry and humid cellar storage in 1941-42. 
Per cent · 
Loss of wa1er fro m 
Mean 
~p herica l ,,·hite 
mean relative atmometers, cubic te lT'~pe rature humidity cc nt:m•.: te rs o F . 
Storage 
Dry 
I 
Humid Dry 
I 
Humi d Dry 
I 
Humid 
sto rage storage Horage storage storage storage 
C B C B C B 
To 60 °-65 ° on Nov. 10 635 69.2 49 1 488 58.3 58.3 
To 60 °-65 ° on Dec. 10 61.9 74.2 490 325 51.5 51.5 
To 60 °-55° on J an. 9 64.7 81.8 38 1 168 44.9 45. 1 
Contin uously in cellar 67.5 85 .6 333 98 41.5 42 .1 
In the season of 1940-4 1 in Alabama and South Carolina, tubers 
from the dry cellar (CC) produced plants earlier than those from the 
humid cellar (BB) (Table 7). These plants were larger and yielded 
more potatoes. In 1941-42 there was little difference in the perform-
ance of these lots in Texas (Table 3), but in Alabama emergence 
of the dry-cellar tubers was slower, plants were smaller, number of 
stems per seed piece more numerous, and both total yield and yield 
of No. 1 A-size tubers were lower. 
When only the initial storage was in the dry cellar and later 
storage was at 60 °-65 °, there was greater weight loss in storage than 
with comparable lots initially stored in the humid cellar, plant emer-
gence was slightly later, and plants were slightly smaller with more 
stems per plant (CA vs. BA) (Table 9). Differences in yield were too 
smalJ to warrant consideration. 
RES UL TS IN CENTRAL NEBRASKA TESTS 
Some of the storage treatments were continued a t Alliance until 
the latter p art of April when the potatoes were shipped to central 
Nebraska trial points (Kearney in 1941, Gibbon in 1942 and North 
Platte in 1943). The trip was made in less than 20 hours, the first 
part by truck and the remainder b y baggage car. Temperature and 
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TABLE 13.-Mean temperature and total precipitation for weekly periods during 
potato-growing seasons for 1941 and 1942 at Kearney, Nebraska, and for 1943 at 
North Platte, Nebraska, and long-time weekly temperature means for Lincoln 
and North Platte, Nebraska . 
. Mean tempera ture, ° F., during 
46- year mean temper-
ature, ° F., during Weekly rainfall 
week ending on dates week ending on (in inches) given dates given 
Date 
At I At North At I At North At 
I 
At North 
Kearney Platte 
Lincoln Platte Kearney Platte 
1941 1942 ~ 1941 1942 1943 
Apr. l 56.2 34.7 56.5 45 .2 43.1 .00 1.52 .00 
Apr. 8 43.5 47.4 55.0 48 .8 45.8 1.30 .00 .26 
Apr. 15 57.4 55.8 49 .4 51.7 48.6 .94 .00 2.01 
Apr. 22 48.4 53.6 51.5 54.2 51.0 1.20 1.72 .03 
Apr. 29 55.9 58.6 58.5 56.1 53.4 .30 .95 .03 
May6 62.9 51.4 56.4 58.5 55.6 1.12 1.32 .11 
May 13 59.7 60.1 47.4 60.7 57.7 .55 .60 .39 
May 20 68.5 53.2 48.8 62.9 59.9 1.23 .75 .30 
May27 67.0 63.0 58.7 65.4 62.0 .08 .27 .03 
June 3 71.1 72.9 68.9 67.6 64.l 1.88 1.76 1.29 
June JO 64.4 73.3 58.1 69.9 66 .1 2.25 2.61 1.41 
June l7 64.7 63 .8 68.0 72.0 68.0 .09 1.80 1.36 
June 24 77.4 67.1 79.9 73 .8 69.8 1.49 4.17 .29 
July I 78.6 72.4 72.0 75.4 71.2 .61 .08 .30 
July 8 75.7 76.5 73.7 76.3 72.4 .02 .39 .83 
July 15 63.2 82.2 76.2 76.8 73.2 .28 .00 .10 
July 22 70.3 80 .1 79.0 76.9 73.6 .01 .41 .40 
July 29 81.3 77.1 82.3 76.7 73.4 1.66 1.92 .10 
Aug. 5 81.3 77.0 78.1 76 .2 72.8 .12 .73 1.43 
Aug.12 80.9 74.8 81.7 75.3 71.8 .00 .27 .63 
rainfall data are reported in Table 13. Since long-time official weather 
records for Gibbon and Kearney are lacking, 46-year means are re-
ported only for Lincoln and North Platte. The greater part of the 
Nebraska commercial early-potato district lies between these two 
cities. 
Storage at Constant Temperatures 
In the four storages in which potatoes were kept continuously from 
harvest until about April 1 weight losses were low. The tubers in the 
humid cellar lost least, followed by those at 50° and 40 ° . Losses were 
greatest for tubers in the dry cellar (Table 14). A small amount of 
tuber rotting occurred in the 40 ° storage. All of the tubers stored 
at 50° had sprouts (some 6 inches long) , but when rubbed off before 
planting the sprouts of any lot never weighed over 0.5 per cent of 
the original tuber weight. The tubers held in the cellars and at 40° 
remained dormant. 
Plants from tubers h eld at 50° emerged most rapidly. In 2 of the 
3 years emergence was more rapid with tubers from the 40 ° storage 
than with those from the cellar storages. 
TABLE 14.-Effect of storing Triumph seed potatoes at constant temjJeratures from harvest time in October until shipping time just 
before planting in central Nebraska. 
I 
Per cent of initial Number ·of plants emergi ng per Bushels Per Treatment tuber weight I UO seed pieces plantecl per acre Mean cent 
I I 
storage May l\1.ean 
I 
u. s. u. s. temp . Total 14 17 21 24 p lant No. l No. l Lot o F. Sprouts I weight size Total A-No. Storage removed loss Days after planting A- size 27 30 34 37 size 
Kearney, 1940--41 
7 BB Hum id cellar 7 47 74 76 5.4 163 104 63.9 
21 CC Dry cellar 19 65 78 80 6.7 l 79 119 66.5 
13 DD 40 ° F. 25 61 81 83 6.0 148 84 56.6 
Difference necessary for significance: 67 .6 
Gibbon , 194 1--42 
May June 
l 4 9 12 16 21 26 3 
Days after planting 
29 32 37 40 44 49 54 62 
7 BB Humid cellar 40.9 3.0 6 11 43 70 86 92 97 98 258 
21 CC Dry cellar 40.0 6.8 1 4 29 n8 84 94 97 99 281 
13 DD 40° F. 39.5 4.4 2 5 25 60 77 85 93 98 277 
~2 HH 50° F. 50 .1 0.2 4.0 15 22 46 66 79 90 96 100 265 
Difference necessary for significance: 29.9 
North P latte , 1942--43 
April ~lay June 
28 I 3 6 10 13 17 1 
Days after planting 
20 23 25 28 32 35 39 54 
7 BB Humid cellar 3 17 42 66 85 99 6.2 409 380 92.9 
21 CC Dry cellar 2 17 47 60 78 95 6.2 427 399 93.5 
13 DD 40° F. 9 48 67 80 91 99 6.5 ;389 358 91.9 
32 HH 50° F. 1 2 14 57 67 77 90 JOO 6.4 $68 339 91.9 
tT1 
"' 
"' 
'" Cl 
..., 
0 
"' 
v;, 
3 
" >C'l 
"' ,., 
'" ~ 
.,, 
'" 
" > ..., 
C: 
" "' c,, 
0 
z 
Vl 
'" 
"" 
" 
"O 
0 
..., 
> 
..., 
0 
I;: 
"" <D
TABLE15.-E!Ject of storing Triumph potatoes at 60°-65° F. after initial storage for various periods of lime in cooler storages, as 
determined by field plantings in central Nebraska. 
Treatment 
Per cent of initia l Num ber of plan ts emergi ng per Bushels Per 
Mean 
tuber weig ht I 00 seed pieces p lanted per acre 
cent 
I 
storage May Mean 
I 
u. s. u. s. 
Lot temp. Tota l ]4 17 21 24 p lant No. I No. l 
No. Storage 
or. Sprouts I weight Da ys after pla ntin g size Tota l A- A-removed loss 27 30 34 37 size size 
Kearney, 1940---4 1 
4 BA J an.9 62 79 89 89 7.7 208 145 69.6 
5 BA Feb.5 57 72 92 93 7.1 176 119 67.5 
6 BA Mar. 10 51 75 88 93 6.7 207 149 69.5 
7 BB Humid cellar 7 47 74 76 5.4 163 104 63.9 
Difference necessary for s ign ificance : 67.6 
G ibbon , 1941-42 
May June 
4 9 12 16 21 26 3 
Days after p lant ing 
29 32 37 40 44 49 54 62 
cl BA Dec. I 0 56.3 12.3 23.8 2,J 3~ 69 77 90 95 98 99 223 
4 BA Jan. 9 52 .2 8.0 17.8 2 1 27 49 67 78 87 92 95 227 
5 BA Feb.8 47 .9 0.7 8.5 25 38 62 73 84 90 95 98 262 
6 BA Mar. 10 43 .3 4.0 25 31 57 70 85 92 96 98 260 
7 BB Humid cell ar 40.9 3.0 6 11 43 70 86 92 97 98 258 
JO DA .J an . 9 50.6 8.2 19.7 23 30 49 69 80 86 92 93 243 
I I DA Feb. 8 46.4 6.4 28 40 58 72 83 90 94 98 256 
12 DA Mar. 10 42.0 4.7 15 27 49 68 85 91 96 99 254 
13 DD 40° F 39.5 4.4 2 5 25 60 77 85 93 98 277 
23 CA Dec. JO 56.3 10.R 23.3 15 2-l 44 56 70 78 85 87 174 
24 CA J an.9 52 .1 9.'I 20.3 22 33 52 63 81 89 92 94 226 
25 CA Feb. 8 47 .1 0.7 6.9 30 38 58 75 86 91 96 98 272 
26 CA Mar. 10 42.4 22 32 57 72 85 93 96 99 264 
21 cc Dry cellar 40.0 6.8 I 4 29 68 84 94 97 99 28 1 
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TABLE 15 (Continued). 
Per cent of initial ·-=- J\/,imbcr of pfantsemerging per - -- Bushels Treatment Per 
. Mean tuber weight 100 seed pieces p I anted 
per acre 
cent 
I 
storage May J une Mean 
I 
u. s. 
Lot temp. Total I 4 9 12 16 21 26 3 plant u. s. No. I 
No. Storage o F. Sprouts weight size Total 
No. I A-
removed loss Days after planting A- size 29 32 37 40 44 49 54 62 size 
Gibbon, 1941-42 (continued) t,-1 
"' 35 H A .Jan. 9 56.4 7.7 16.1 19 29 6 1 74 88 93 97 98 258 "' 
"" 36 HA Feb. 8 54.0 4.1 IO.I 18 25 53 68 89 92 96 99 253 £l 
37 HA Mar. 10 51.5 1.7 6.0 17 24 53 66 84 90 98 99 259 0 
32 RH 50° F. 50.1 0.2 4.0 15 22 46 66 79 90 96 100 265 "' V, 
27 BH Nov. JO 49.4 1.5 7.4 17 26 47 68 84 90 97 98 253 
.., 
0 
28 BH Dec. 10 47.8 0.3 3.7 15 24 47 62 82 89 96 98 275 "' >
29 BH .Jan.9 46.0 3.4 15 26 49 68 84 91 96 99 267 Cl 
"' 30 BH Feb.8 44.0 3.3 8 17 40 66 85 91 96 98 267 
""1 31 BH Mar. 10 41.9 3.4 13 21 50 71 87 91 98 99 280 M a: Difference necessary for sign ifi cance: 29.9 , 
"' 
"' 
North Platte, 1942- 43 ~ .., 
Apri l May June C: 
28 I 3 6 IO 13 17 J ; 
Days after planti ng 0 20 23 25 28 32 35 39 54 z 
5 BA Feb. 8 1 5 32 68 74 86 90 98 6.2 365 90.2 V, 
6 BA Mar. 10 4 IO 52 78 83 89 94 100 6.4 364 88.3 "' 
"' 7 BB H umid cella r 3 17 42 66 85 99 6.2 409 92.9 t:l 
.Jan. 9 2 3 22 54 64 71 77 89 4.5 266 89.3 
>,:j 
10 DA 0 
.., 
11 DA Feb. 8 4 9 49 78 86 89 95 100 6.4 386 88.4 > 
12 DA Mar. 10 3 10 47 83 89 92 97 99 6.5 359 89.5 
.., 
0 
13 DD . 40° F. 9 48 67 80 91 99 6.5 389 91.9 t;: 
36 HA Feb.8 1 3 29 67 78 86 93 98 6.5 351 90.2 
37 HA Mar. 10 3 9 45 76 84 91 95 99 6.7 396 90.2 
32 HH 50° F. 1 2 14 57 67 77 90 100 6.4 368 91.9 
44 HOA Oct. 27- Feb. 8 1 3 30 51 74 81 87 99 5.9 353 89.3 
45 HDA Oct. 27- Mar. JO 1 8 36 65 72 86 9 1 99 6.2 335 90.7 
49 HDH Oct. 27-Feb. 8 1 2 19 60 70 78 89 99 6.4 385 92.1 "'" 
50 HDH Oct. 27- Mar. 10 1 14 56 75 81 89 100 6.5 401 91.5 
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There was a trend toward slightly higher yields after dry than 
after humid storage. Tubers from 40 ° storage may not have yielded 
as well as those from the cellar. In the 2 years when 50° storage was 
used the yields were smaller than when storage was at 40° . The 
slightly higher yields from dry-cellar stored tubers may have come 
about partly as the result of greater water loss. As a uniform weight 
of seed potatoes was planted from each treatment, those from the dry 
storage probably contained more dry matter and less water and hence 
had more food for the young sprouts than the seed pieces from other 
treatments. The low yield from tubers stored at 50° was due in 1942 
to the setback suffered by the early-emerging plants from frost on 
May 9. In these three tests the later emerging lots were generally 
most productive. 
Initial Cool Storage Followed by Warm Storage 
Moving tubers to 60 °-65 ° storage from either the cellar or the 
40° storages on March 10 resulted in sprout growth in all tubers by 
the time they were shipped to central Nebraska for planting (6 BA, 
26 CA, 12 DA) (Table 15) . None of these sprouts were longer than 
inch so they caused little or no increase in weight loss. This warm-
ing period of approximately 3 weeks induced very rapid plant emer-
gence. In 1941 these potatoes were more productive with a higher 
percentage of No. I A-size tubers th an those that were not warmed, 
but in 1942 (when an early May frost damaged early plants) and in 
I 943 (when April and May were cold and wet) they were less produc-
tive and produced a smaller percentage of No. I A-size tubers. 
When tubers were moved to warm storage in earl y February 
sprouting was advanced enough so that sprouts weighing 0.7 per cent 
of the original tuber weight were rubbed off at planting time (5 BA, 
25 CA, 11 DA) and the total loss of weight was greatly increased. 
Plant emergence was slightly earli er but yield was about the same 
as with tubers warmed on March JO-a month later. 
Warming tubers as early as January 9 or December JO brought 
on a large crop of sprouts that weighed 8 to IO per cent of the original 
tuber weight. These potatoes had shrivelled very seriously and had 
lost an excess ive amount of weight. Plant emergence was sometimes 
slightly slower than with tubers warmed February 8 and March 10. 
This lack of distinctly earli er emergence from lots moved to warm 
storage before March IO was due to the severe setback caused by 
sprout removal at planting time. Tubers warmed on January 9 or 
earlier generally yielded less than those subjected to treatments that 
involved warming to 60 °-65 ° at later dates. 
With tubers moved from 50° to 60 °-65 ° storage (HA) the amounts 
of sprouting and weight loss were greatly increased but plant emer-
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gence was only slightly earlier and yields were not altered to a prac-
tical extent. 
Warming cellar-stored tubers at 50° (BH) in 1941-42 caused less 
weight loss in storage than warming at 60°-65 ° (BA) but plant emer-
gence was about as early and yield was somewhat greater. 
DISCUSSION 
Storage temperature in Nebraska was a very important factor in 
determining the rate of emergence of plants from tubers planted in 
the South in January or February or in Nebraska in April. The 
amount and time of application of h eat were both important High 
temperatures accelerated sprout growth more when used during the 
latter part of the storage period (i.e ., in the few weeks prior to plant-
ing) than when used immediately after harvest. The use of low tem-
perature ea rl y in the storage period (i.e., immediatey after harvest) 
was effective as a means of stimulating growth. Such storage combined 
with 2 to 4 weeks of warm storage before shipping put the seed pota-
toes in the most desirable condition for planting. Warm storage early 
in the season followed by cold storage (40°) at the end to r etard 
sprouting in storage was not a desirable treatment. The late cool 
storage seemed to eliminate the ea rli er activating effects of warm 
storage unless the early p eriod of warm storage continued for only 
2 or 3 weeks or was prolonged beyond the completion of the rest 
period. This interm ediate period of low temperature apparently 
brought about a greater degree of dormancy within the tubers. 
These tests supply dependable information on how to store west-
ern Nebraska Triumph seed potatoes so as to procure uniformly early, 
intermed iate or late emergence of plants in southern plantings. With 
various combinations of temperature, ra infall and other climatic con-
ditions in different seasons, earl y emergence was sometimes more 
desirable a nd at other times less des irable for producing high yields. 
The final answer as to which is the better practice may have to wait 
until more data for more years are available . Then too the economic 
aspect niust be considered, i.e. , whether a comparatively small early 
yield selling at a high price will net more than a greater yield later 
selling at a lower price. The results during these 3 years indicate 
that yields generally can be improved somewhat by stimulating earlier 
emergence by some warming of seed potatoes before planting and that 
low initial storage temperatures are also useful for the same purpose. 
Aside from the difficulty of providing conditions for this latter method 
it is impractical because it prevents proper healing of wounds of 
freshly h arvested tubers. Therefore, the use of higher storage tem-
pera ture prior to planting r emains the more practical method. 
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Treatments generally considered most satisfactory brought about 
the beginning of sprout growth on all tubers by shipping time. H ow-
ever, when the sprouts were more than 1 or 2 inches long results were 
less desirable. 
The warming of seed potatoes prior to planting can be accom-
plished e ither b y shipping them early so they will be in the South 
for 2 or 3 weeks before planting, or by warming them in the storage 
cellar in the North or in the cars while in transit. The temperature 
in southern T exas is generally high enough to provide such warming 
since the average a t Brownsville for earl y D ecember is between 61 ° 
and 62 °. Both warming of entire cellars in Nebraska and the main-
tenance of transit temperatures above 50° h ave also been found to be 
feasible and to accomplish the desired results. 
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SUMMARY 
1. Storage and p1anting tests were designed to determine the most 
suitable method of getting western Nebraska Triumph seed potatoes 
into proper condition for prompt and un iform growth in midwinter 
when planted in the South or in early spring when planted in central 
Nebraska. Potatoes in bush el basket lots were stored continuously at 
one of several temperatures or a t various seasonal combinations of 
these temperatures a t the Box Butte Experiment Farm from h arvest 
time until they were shipped shortly before planting time. The tubers 
were planted in January in southern Texas in February in Alabama 
and South Carolina, and in early April in central Nebraska. 
2. V1Th en a constant storage temperature was used, plant emer-
gence was more rapid and uniform with seed potatoes that had been 
stored warm (60 °-65 ° F.), than with those h eld a t 40° , and was slowest 
with those h eld at 50° or in the humid cellar where temperature 
fluctua ted. 
3. The most satisfactory treatment for inducing prompt uniform 
growth was initial storage for 2 to 5 weeks at 40° (or in the humid 
cellar), followed b y warm storage at 60 °-65 ° for 2 to 4 weeks prior 
to shipment for planting. 
4. A short initial p eriod o f warm humid storage (about 2 weeks) 
retarded emergence only slightly, so tha t, because of its efficacy in 
h ealing wounds and preventing rots, it is to be considered not only 
a p ermissible but a desirable practice. 
5. Continuation of initial warm storage until the rest period was 
almost completed, followed by storage at 40°, delayed plant emer-
gence in the South almost as much as though warm storage had not 
been used ; however, when the initial warm storage was continued 
beyond the completion of the rest p eriod (into early January), emer-
gence in Alabama was very r apid and not appreciably altered by the 
pre-shipping p eriod of cold storage. 
6. An increase in the number of stems per seed piece in the field 
accompanied the hastening of sprout growth, especially when a crop 
of sprouts was removed from a lo t of seed tubers at planting time. 
7. The size of the plants throughout most of the growing period 
was generally proportional to the rate of plant emergence. 
8. It was found possible to produce sprouts on seed tubers at any 
desired stage of development for planting the midwinter and spring 
crops. G enerally yields were greatest with lots of seed that emerged 
earliest. On the other hand, seasonal conditions were not always 
favorable for production of highest yields with earliest emergence, 
so tests throughout more years will be needed to determine the signifi-
cance of early emergence in relation to yield of marketable tubers. 
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